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7KH³JXOIV´RI*UHHQKRZ+LOO1RUWK<RUNVKLUH8.
3KLOOLS-0853+<DQG6KLUOH\(9(5(77
6FKRRORI(DUWKDQG(QYLURQPHQW8QLYHUVLW\RI/HHGV/6-78.
6DZOH\&ORVH(PEVD\1RUWK<RUNVKLUH%'4<8.
$EVWUDFW6HGLPHQWILOOHGNDUVWLFFDYLWLHVNQRZQORFDOO\DVµJXOIV¶RUµJXOSKV¶ZHUHHQFRXQWHUHG
P\ PLQHUV ZRUNLQJ WKH PLQHUDO YHLQV RI WKH *UHHQKRZ +LOO PLQLQJ ILHOG LQ WKH<RUNVKLUH
'DOHV8.%DVHGXSRQVWXG\RIOLPLWHGKLVWRULFDOUHFRUGVRIWKHPLQHZRUNLQJVVXEVHTXHQW
SXEOLFDWLRQVDQGH[DPLQDWLRQRIWKHIHZJXOIVVWLOODFFHVVLEOHLWDSSHDUVWKDWWKHPDLQSKDVH
RIJXOIGHYHORSPHQWSRVWGDWHVODWH3HUPLDQPLQHUDOHPSODFHPHQWEXWVRPHPLJKWDWOHDVWLQ
SDUWSUHGDWHPLQHUDOHPSODFHPHQW$YDLODEOHHYLGHQFHVXJJHVWVWKDWFODVWLFVHGLPHQWVZKLFK
LQFOXGH UHZRUNHG HSLJHQHWLF PLQHUDO PDWHULDO DQG RFFXS\ DOO UHSRUWHG DQG DFFHVVLEOH JXOI
FDYLWLHV PLJKW KDYH EHHQ HPSODFHG GXULQJ DQ LQWHUJODFLDO ZDUP SKDVH ROGHU WKDQ WKH /DVW
*ODFLDO0D[LPXP
5HFHLYHG)HEUXDU\$FFHSWHG0D\
%ULWLVK&DYH5HVHDUFK$VVRFLDWLRQ
,661;
&$9( $1' .$567 6&,(1&( 9RO 1R 
7UDQVDFWLRQVRIWKH%ULWLVK&DYH5HVHDUFK$VVRFLDWLRQ
7KH*UHHQKRZ+LOOPLQLQJILHOGSRVLWLRQHGRQWKHLQWHUIOXYHEHWZHHQ
:KDUIHGDOHDQG1LGGHUGDOHLQWKHVRXWKHDVWHUQFRUQHURIWKH<RUNVKLUH
'DOHV )LJ GLIIHUV IURP RWKHU PLQHUDOL]HG DUHDV RI WKH (QJOLVK
3HQQLQHV LQ WKDW WKH PLQHUDOL]HG FDUERQDWH VWUDWD DUH IROGHG LQWR D
FRPSOH[EURDGO\DQWLIRUPDOVWUXFWXUHWKDWIRUPVWKHHDVWHUQOLPLWRI
WKH5LEEOHVGDOH)ROG%HOW$UWKXUWRQ.LUE\HWDO7KUHH
GRPHV &ROGVWRQHV *UHHQKRZ +LOO DQG 1XVVH\ .QRW DUH LGHQWLILHG
ZLWKLQWKHPDLQDQWLIRUPDOFUHVWDQGWKHVHDUHVHSDUDWHGE\WKH*UHHQ
*URRYHVDQG&UDYHQ&URVVEDVLQV)LJ7KLVIROGVWUXFWXUHLVIXUWKHU
FRPSOLFDWHGE\ LWV FRLQFLGHQFHZLWK WKH&UDYHQ)DXOW=RQH DPDMRU
UHJLRQDOVWUXFWXUHWKDWIRUPVWKHVRXWKHUQOLPLWRIPLQHUDOL]HGJURXQG
LQWKH&ROGVWRQHVDQG*UHHQKRZ+LOODUHD
%URDGO\ WKH VWUDWLJUDSK\ FRQVLVWV RI OLPHVWRQH VWUDWD HTXLYDOHQW
WR WKHXSSHUSDUW RI WKH&DUERQLIHURXV*UHDW6FDU/LPHVWRQH*URXS
ROGHUEHGVDUHQRWH[SRVHGLQWKHDUHD2YHUO\LQJURFNVRIWKH<RUHGDOH
*URXSZHUHWKRXJKWWREHDEVHQWLQWKH*UHHQKRZGLVWULFWE\'XQKDP
DQG 6WXEEOHILHOG  EXW D ERUHKROH VXQN E\ %HZHUOH\ 0LQHV LQ
SURYHGDPWKLFNVHTXHQFHRIVDQGVWRQHVDQGVKDOHVLQFOXGLQJ
WKH'LUW3RW*ULWZKLFKZDV IDXOWHGRXWRI WKHVHTXHQFH UHFRUGHG LQ
*LOOILHOGDQG&RFNKLOO OHYHOV'XQKDPDQG:LOVRQ$ERYHWKH
'LUW3RW*ULWWKH7RIW*DWH/LPHVWRQHDKLJKO\FULQRLGDOXQLWFRUUHODWHV
ZLWK WKH 6LPRQVWRQH /LPHVWRQH DQG LPPHGLDWHO\ KLJKHU EHGV ZLWKLQ
WKH<RUHGDOH*URXS$QHURVLRQVXUIDFH WKDWFXWVDFURVV WKH<RUHGDOH
*URXSHTXLYDOHQWVDQGXQGHUO\LQJEHGVRIWKH*UHDW6FDU/LPHVWRQHLV
RYHUODLQXQFRQIRUPDEO\E\WKHVDQGVWRQHVDQGVKDOHVRIWKH0LOOVWRQH
*ULW*URXS:DWHUVDQG/RZH)LJXUH
$PL[RIUHODWLYHO\FRPSOH[VWUXFWXUHDQGVWUDWLJUDSK\KDVSURYLGHG
DPRUHGLYHUVHHQYLURQPHQWIRUHSLJHQHWLFPLQHUDOL]DWLRQWKDQLVXVXDO
ZLWKLQWKH3HQQLQHRUHILHOGV'HWDLOVRIWKHVWUDWLJUDSK\DQGVWUXFWXUH
DUHJLYHQE\'XQKDPDQG6WXEEOHILHOG DQGDQDFFRXQWRI WKH
PLQHUDOL]DWLRQ LVSURYLGHGE\'XQKDPDQG:LOVRQ+LVWRULFDO
LQIRUPDWLRQDERXWWKHPLQLQJILHOGLVJLYHQE\*LOO
)LJXUH/RFDWLRQRIWKHVWXG\DUHDSDOHEOXHDQGGDUNHUEOXHVKDGLQJVKRZWKHDSSUR[LPDWHVXUIDFHH[WHQWVRIWKH*UHDW6FDU/LPHVWRQH*URXSDQGRIWKH0DLQ*UHDW/LPHVWRQHZLWKLQWKH<RUHGDOH*URXSUHVSHFWLYHO\0DSEDVHNLQGO\SURYLGHGE\7:DOWKDP

*XOIV
6HGLPHQW±ILOOHG QHDUYHUWLFDO GLVVROXWLRQ FDYLWLHV NQRZQ
ORFDOO\DVµJXOIV¶RUµJXOSKV¶FXWWLQJDFURVVSURGXFWLYHPLQHUDO
YHLQVLQWKH*UHHQKRZPLQLQJDUHDZHUHUHFRUGHGE\9DUYLOO
 SS± DQG 'XQKDP DQG 6WXEEOHILHOG 
7KHVHFDYLWLHVZKLFKDUHGHVFULEHGDVHLWKHUVZDOORZKROHVRU
FDYHUQVGHYHORSHGHLWKHUDORQJRUDFURVVWKHSURGXFWLYHYHLQV
KDYH ZDOOV WKDW DSSHDU ZDWHU ZRUQ HLWKHU VPRRWK RU IOXWHG
6RPHJXOIVRFFXUZKHUHYHLQVDUHFXWE\FURVVYHLQVEXWRWKHUV
DUH XQUHODWHG WR FURVV YHLQV 0RVW RI WKH UHFRUGHG JXOIV DUH
ZLWKLQ WKH URFNV IRUPLQJ WKH &ROGVWRQHV 'RPH )LJ EXW
RQHSRVVLEOHH[DPSOHZDVHQFRXQWHUHGLQWKH/DQVKDZ/HYHO
VRPHNPWRWKHZHVWLQ+HEGHQ*LOO*XOIVDUHGLVWLQFWIURP
WKHHVVHQWLDOO\KRUL]RQWDOSDVVDJHVWKDWZHUHPHWLQWKH6WXPS
&URVV0RQJR*LOOFDYHV\VWHPZKLFKGHYHORSHGEHQHDWKWKH
ZHVWHUQ HQG RI *UHHQKRZ +LOO )LJ VHH :DOWKDP HW DO
SS±&UDYHQ
'XQKDPDQG6WXEEOHILHOGVKRZDQXPEHURIJXOIV
RQ WKHLU ILJXUHG VHFWLRQVRI 6LU7KRPDV9HLQ DQG%OXH -RNH
9HLQ 7KLV ILJXUH ZKLFK LV EDVHG RQ D PLQH VHFWLRQ GDWHG
 SURGXFHG E\ 1DWKDQ 1HZEROG LV DOVR UHSURGXFHG E\
'XQKDPS7KHODUJHVWRIWKHIHDWXUHVVKRZQKDV
DZLGWKRIPIWZKHUHFURVVHGE\WKHPDLQOHYHODQG
PLJKWH[FHHGPIWYHUWLFDOO\
*XOIVDUHDOVRUHFRUGHGE\'XQKDPDQG:LOVRQDV
EHLQJLQWHUVHFWHGRQDZHVWZDUGGULYHPIURPWKHOHYHOKHDG
LQ WKH *LOOILHOG /HYHO )LJ LQ JURXQG RQ WKH QRUWKHDVWHUQ
PDUJLQRIWKH&UDYHQ&URVV%DVLQ$JXOIXSWRPIHHW
DFURVV GHYHORSHG ZKHUH WKH YHLQ LQWHUVHFWV D FURVVFRXUVH
ZDVHQFRXQWHUHGRQWKH*DOORZD\9HLQ'XQKDPS
$FFRUGLQJ WR ORFDO WUDGLWLRQ DQ DUHD RQ WKH HDVWHUQ VLGH RI
WKH&UDYHQ&URVV%DVLQZKHUH&OHDYHUV9HLQ3ULPJDS9HLQ
DQGDJURXSRIVPDOOHUYHLQVRFFXU )LJZDVYHU\ µJXOI\¶
'XQKDPS
7KHLQWHUVHFWLRQRIVHYHUDOJXOIVE\&ROGVWRQHV4XDUU\DQG
WKH UHRSHQLQJ WRYLVLWRUVRI*LOOILHOG/HYHOKDYH HQDEOHG UH
H[DPLQDWLRQRIWKHVHIHDWXUHV*LOOILHOG/HYHO)LJLQWHUVHFWV
:DWHUKROH9HLQZKLFKH[SRVHVDQXPEHURIJXOIVRIYDULRXV
GLPHQVLRQV 7KH LQWHUVHFWLRQ RI WKHVH IHDWXUHV PXVW KDYH
)LJXUH6LPSOLILHGJHRORJLFDOPDSRIWKH*UHHQKRZDUHD+DWFKHGDUHDVDUHFDUERQDWHVWUDWDWKHKDWFKHGDUHDZHVWRI&ROGVWRQH>V@4XDUU\PDUNVWKHFRUHRIWKH&ROGVWRQHV'RPH5HSURGXFHGIURP'XQKDPDQG:LOVRQ
)LJXUH/RRNLQJLQWRDJXOIRQ:DWHUKROH9HLQ7KHILOOKDVVOXPSHGLQ WKH IRUHJURXQGUHYHDOLQJ WKHGLVVROXWLRQDOO\VFXOSWHGJXOIZDOO

SUHVHQWHGSUREOHPVIRUWKHPLQHUVDVWKH\UHSODFHYHLQPDWHULDOVDQG
WKHILOOUHTXLUHVVXSSRUWLQJ:RRGHQVXSSRUWVKDYHEHHQUHFRYHUHGIURP
DJXOI WKDWZDVXQFRYHUHG LQ&ROGVWRQHV4XDUU\ DQG&ROOLQJ 
UHSRUWV WKHXVHRIVWRQHDUFKLQJIRUVXSSRUW7KHJXOIVFXUUHQWO\VHHQ
RQ WKH:DWHUKROH9HLQDUHYHUWLFDOSLSHVKDSHGIHDWXUHVDQGSKUHDWLF
VFDOORSLQJ SUHVHUYHG RQ WKHLU ZDOOV VKRZV FOHDUO\ WKDW WKH\ DUH RI
GLVVROXWLRQDORULJLQ)LJ
'XQKDPDQG6WXEEOHILHGGHVFULEHWKHILOOZLWKLQWKHJXOIVDV
FRQVLVWLQJRI OLPHVWRQH FOD\DQG VDQGGHULYHG IURPURWWHG0LOOVWRQH
*ULW 7KH\ UHFRUG WKH ILOO RQ *DOORZD\ 9HLQ DV FRPSULVLQJ UHVLGXDO
FOD\ FRQWDLQLQJ ZDWHU ZRUQ ERXOGHUV 7KH ILOO DOVR FRQWDLQHG ODUJH
LQFOXVLRQVRIKLJKJUDGHIOXRUVSDUDQGOXPSVRIJDOHQDZLWKFHUUXVLWH
FRDWLQJV $ JXOI RQ *DOORZD\ 9HLQ ZDV EHLQJ PLQHG LQ  DQG
SURGXFHGVLJQLILFDQWWRQQDJHVRIIOXRUVSDU'XQKDPDQG:LOVRQ
SVSHFXODWHWKDWUHVLGXDOGHSRVLWVZLWKYHU\KLJKOHYHOVRIRUHDQG
VSDU PLJKW RFFXU DW WKH ERWWRP RI WKH JXOIV GXH WR QDWXUDO SRVVLEO\
NDUVWLFFRQFHQWUDWLRQSURFHVVHVVXFKVLWHVZHUHVXJJHVWHGDVSRVVLEOH
H[SORUDWLRQWDUJHWV'XQKDPDQG:LOVRQS$FDYLW\ILOOHG
ZLWKILQHVDQGZKLFKWRRN³«PDQ\WKRXVDQGVRIZDJRQV´WRUHPRYH
EHIRUHLWFRXOGEHWXQQHOOHGWKURXJKZDVUHSRUWHGE\&ROOLQJ
6DQGIURPWKLVVLWHZKLFKLVQRORQJHUDFFHVVLEOHLVVWLOOZDVKHGWKRXJK
&RFNKLOO/HYHO)LJ
;UD\GLIIUDFWLRQDQDO\VLVRIWKHFOD\DQGVLOWJUDGHIUDFWLRQIURP
WKHWZRJXOIVDFFHVVLEOHRQ:DWHUKROH9HLQVKRZVWKDWWKHILOOFRQWDLQV
NDROLQLWHDQGLOOLWHERWKRIZKLFKDUHZHDWKHULQJSURGXFWVRIIHOGVSDU
PLQHUDOV)LJ4XDUW]DQGFDOFLWHFDQEHDFFRXQWHGIRUIURPDORFDO
VRXUFHDQGWKHSUHVHQFHRIIOXRULWHILWVZLWKWKHLQIRUPDWLRQIURPPLQLQJ
DFWLYLW\LQWKHILOO+RZHYHUWKHSUHVHQFHRIFOLQRFKORUHWKHPDJQHVLXP
HQGPHPEHURI WKHFKORULWHJURXSRISK\OORVLOLFDWHV LVPRUHGLIILFXOW
WR H[SODLQ &KORULWH PLQHUDOV DUH XELTXLWRXV LQ ORZDQG PHGLXP
WHPSHUDWXUHPHWDPRUSKLF URFNV7KH\DUHGLDJQRVWLFPLQHUDO VSHFLHV
RIWKH]HROLWHDQGORZHUJUHHQVFKLVWPHWDPRUSKLFIDFLHV&KORULWHFDQ
RFFXU LQ VRPHK\GURWKHUPDO RUH GHSRVLWV EXW LWZDV QRW UHFRUGHGE\
'XQKDPDQG:LOVRQLQWKHLUGHWDLOHGVXUYH\RIPLQHUDOL]DWLRQ
DFURVVWKH$VNULJJ%ORFN
7KH FORVHVW RFFXUUHQFH RI FKORULWL]HG VWUDWD WR WKH VWXG\ DUHD LV
ZLWKLQWKHRXWFURSVRI/RZHU3DODHR]RLFURFNVRIWKH+RZJLOO)HOOVDQG
VRXWKHDVWHUQ/DNH'LVWULFWRI&XPEULDRU LQ WKH6RXWKHUQ8SODQGVRI
6FRWODQG$QDO\VHVRIFOD\JUDGHPDWHULDOIURPFDYHGHSRVLWVEHOLHYHG
WREHRI/DVW*ODFLDO0D[LPXPDJHIURP9LFWRULD&DYH0XUSK\DQG
/RUG  -RLQW +ROH 0XUSK\  DQG ,OOXVLRQ 3RW .LQJVGDOH
0XUSK\HWDOGLGQRWGHWHFW WKHSUHVHQFHRIFKORULWH7KLV LV
FRQVLVWHQWZLWK DQRULJLQ DVVRFLDWHGZLWK WKH/DVW*ODFLDO0D[LPXP
LFHFDSZKLFKGHYHORSHGORFDOO\RYHUWKH$VNULJJ%ORFNDQGSUHYHQWHG
LQFXUVLRQ RI LFH IURP RXWVLGH WKH DUHD 0LWFKHOO DQG +XJKHV 
$QDO\VHVRIORHVVIURPDUHDVRIOLPHVWRQHRXWFURSWRWKHVRXWKRIWKH
/DNH'LVWULFWZKLFKZHUHRYHUUXQE\ LFHVWUHDPVVRXUFHGZLWKLQ WKH
/DNH'LVWULFW0DVVLIGRLQGLFDWHWKHSUHVHQFHRIFKORULWH9LQFHQWDQG
/HH
7KXVWKHSUHVHQFHRIFKORULWHJURXSPLQHUDOVZLWKLQWKH*UHHQKRZ
JXOI ILOO GHSRVLWV VXJJHVWV WKDW WKH XOWLPDWH VRXUFH RI DW OHDVW SDUW RI
WKHFODVWLFVHGLPHQWFRPSRQHQWZDVDQDUHDRUDUHDVO\LQJEH\RQGWKH
$VNULJJ%ORFNXQGHUODLQE\RXWFURSVRIORZJUDGHPHWDPRUSKLFURFNV
$VWUDQVSRUWDWLRQRIFODVWLFPDWHULDOIURPWKHVRXUFHDUHDVZDVDOPRVW
LQHYLWDEO\E\JODFLDOLFHLWVLQLWLDOHPSODFHPHQWLQWKH*UHHQKRZDUHD
PXVWSUHGDWHWKH/DVW*ODFLDO0D[LPXPEHFDXVHRQO\ORFDOO\VRXUFHG
LFHZDVSUHVHQWLQWKHVRXWKHUQ$VNULJJ%ORFNDWWKLVWLPH
$QH[DPSOHRIDVXEKRUL]RQWDOFDYHUQDVVRFLDWHGZLWKPLQHUDOL]DWLRQ
KDVDOVREHHQUHFRUGHGIURPWKHOLPHVWRQHVZLWKLQWKH&ROGVWRQHVGRPH
VWUXFWXUH7KLVFDYHUQZDVUHIHUUHGWRDV3HQGOHWRQ3LSHE\$QRQ
DQG%URRNHWDODQGHUURQHRXVO\UHQDPHG0DFNZHOO¶V&DYHUQ
E\'LFNLQVRQ,WZDVFURVVHGE\WKH*DUQHW9HLQ)LJ
)LOO ZLWKLQ WKH 3HQGOHWRQ 3LSH FDYHUQ KDV EHHQ PLQHG H[WHQVLYHO\
EXW VHFWLRQVRI QDWXUDO URRI DQG VSHOHRWKHPGHSRVLWV DUH UHSRUWHGE\
'LFNLQVRQ7KLVLQWULJXLQJVLWHKDVVLQFHEHHQTXDUULHGDZD\
2WKHU VXEKRUL]RQWDO FDYHUQV FRQWDLQLQJ PLQHUDOL]DWLRQ DW 1XVVH\
.QRWDUHGHVFULEHGDVµIODWWLQJEHGV¶E\9DUYLO+HUHWKH
FDYHUQVFRQWDLQHGJDOHQDZLWKEDULWHDQGIOXRUVSDU7KHFDYHUQGHSRVLWV
ZHUH WKLFNHVW ZKHUH LQWHUVHFWHG E\ YHUWLFDO ILVVXUHV DQG ZHUH ULFKHVW
ZKHUHWKH\ZHUHLQWHUVHFWHGE\YHUWLFDOYHLQV
)LJXUH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ILOOZLWKLQWKHFDYLWLHVLQFOXGHVGHULYHGYHLQPDWHULDOVRWKHGHSRVLWLRQ
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EHGGLQJDOLJQHGOLWKRORJLFDOFRQWUDVWVDQGRQO\ORFDOO\VKRZPDMRUVXE
YHUWLFDOGHYHORSPHQWFRPSDUDEOHZLWKWKDWVHHQLQWKHJXOIV
1RUWK:DOHV
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